The commissioning of large-tonnage industrial synthetic rubber plants requires precise knowledge of the laws governing the process, the mechanisms of the principal and secondary reactions, methods for controlling the characteristics of the commercial product, and so on. Examples are known where the introduction of inadequately studied processes has led to the closure of entire factories. A positive example is the commissioning of a "lithium" polybutadiene plant at the Nizhnekamskneftekhim OJSC [1] .
This work is a continuation of research into the process of polymerising butadiene in the presence of an organolithium initiating system [2] . A study was made of the infl uence of the concentration of monomer and initiating system (IS) on the polymerisation kinetics, molecular parameters, and microstructure of the polymer formed. The results obtained were used in implementing industrial technology for the production of "lithium" polybutadiene [1] .
The monomer and solvent were prepared by standard methods for anionic polymerisation. The solvent comprised a mixture of n-hexane and toluene (94:6 mass ratio). The initiating system was n-butyllithium and Lapramolat M-3 [3] with a molar ratio of n-butyllithium to Lapramolat of 10:1. The monomer concentration was varied from 0.75 to 2.6 mol/L, and the initiating system concentration from 1.35 × 10 −4 to 3.60 × 10 −4 mol/L (in terms of n-butyllithium).
Polymerisation was conducted in a steel reactor equipped with a stirrer (rotational speed 3.3 s −1 (200 rev/ min)), a jacket for maintaining the necessary temperature, and devices for introducing solutions of catalyst and modifi er and for taking polymer samples. The microstructure of the polymers was determined by IR spectroscopy.
The kinetic parameters of polymerisation were calculated by procedures described in references [4] and [5] .
Variation of the monomer concentration within the studied range did not lead to any fundamental change in the nature of the dependences of monomer conversion on polymerisation time. Irrespective of the monomer concentration, frontal initiation of the polymerisation process was observed. Increase in the monomer concentration with the same polymerisation time led to an increase in the polybutadiene yield (Figure 1a) . Accordingly, with change in the monomer concentration from 0.75 to 2.6 mol/L, the rate of the process increased from 0.090 to 0.327 mol/(L min). Calculations showed that, with change in the monomer concentration, the effective rate constant of growth and the concentration of active centres in the system hardly changed ( Table 1) . This indicated that, with different monomer concentrations, active centres with similar kinetic parameters were formed. The linear nature of the semi-logarithmic dependence of the actual butadiene concentration on the polymerisation time in a wide range of conversions indicated the fi rst order of the reaction of polymerisation with respect to the monomer in the presence of the n-butyllithium-Lapramolat M-3 initiating system (Figure 2) .
Investigation of the molecular characteristics of polybutadiene made it possible to establish that increase in the monomer concentration in the reaction medium led to an increase in the average molecular weights (Figure 3a) and to a certain increase in polydispersity, which is in good agreement with data given in reference [6] . The calculated rate constant of the reaction of chain growth termination by the monomer amounted to 0.15 L/ (mol min). Table 1 . Infl uence of the monomer and initiating system content on the kinetic parameters of polymerisation of butadiene (for the conditions, see Figure 1 ) Increase in the content of initiating system in the system caused an increase in the rate of the process (see Table 1 ), and here the form of the conversion curves did not change (see Figure 1b) . Calculations showed that variation of the initiating system concentration does not lead to a change in the effective rate constant of growth. In the investigated range of initiating system concentrations, the effective constant of growth remained at the level 690-710 L/(mol min). The proportion of active centres in relation to the n-butyllithium introduced likewise did not change. Increase in the polymerisation rate of butadiene in the presence of the studied initiating system occurred as a result of increase in the absolute concentration of active centres in the polymerisation system. The initiating system content had a considerable infl uence on the level of the average molecular weights (see Figure 3b) , and increase in the initiating system concentration led to a consistent reduction in the average molecular weights of the polymer, which is characteristic of anionic polymerisation [7, 8] .
In an analysis of the microstructure of synthesised specimens of polybutadiene, no infl uence of the monomer and initiating system concentration on the ratio of isomeric structures was found; thus, the content of 1,2-,  trans-1,4-, and cis-1,4 -units, irrespective of the synthesis conditions, amounted to 15, 41, and 44 wt% respectively. The results obtained are in good agreement with data obtained earlier by the present authors [2] , and also with data given in reference [9] , where the absence of any infl uence of the degree of polymerisation on the microstructure of the polybutadiene was noted. This fact also indicates that the formation of the microstructure of the polymer under the studied conditions by a mechanism of anti-syn-isomerisation is unlikely.
Thus, the kinetic parameters of polymerisation and the molecular characteristics of polybutadiene synthesised using the n-butyllithium-Lapramolat M-3 system with different monomer and initiating system contents have been determined. It has been shown that the monomer and initiating system concentrations in the reaction medium largely determine the rate of the polymerisation process and the level of the average molecular weights but hardly infl uence the proportion of active centres in relation to the initiating system introduced and the constant of elementary reactions of the process. Analysis of the microstructure of the obtained polybutadiene specimens showed that, under the conditions studied, a polymer is formed with a content of 1,2-, trans-1,4-, and cis-1,4-units at a level of 15, 41, and 44 wt% respectively.
